X-ray crystal structure determination of mammalian glycosyltransferases.
The vast majority of mammalian glycosyltransferases are endoplasmic reticulum (ER) and Golgi resident type II membrane proteins. As such, producing large quantities of properly folded and active enzymes for X-ray crystallographic analysis is a challenge. Described here are the methods that we have developed to facilitate the structural characterization of these enzymes. The approach involves the production of a soluble Protein A-tagged form of the catalytic domain in a mammalian cell expression system. Production is scaled up in a perfusion-fed bioreactor with media flow rates of 3-5 liters/day. Expression levels are typically in the 1- to 4-mg/liter range and a simple and efficient purification method based on immunoglobulin G (IgG)-Sepharose affinity chromatography has been developed. Our approach to delimiting the catalytic domain and deglycosylating it when necessary is also discussed. Finally, we describe the selenomethionine labeling protocol used in our X-ray crystal structure determination of leukocyte-type Core 2 beta1,6-N-acetylglucosaminyltransferase.